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1
DISPOSABLE OXYGENATING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATTON

This application 1s a continuation of pending U.S. patent

application Ser. No. 09/043,234, filed Sep. 25, 1998, now
U.S. Pat. No. 6,098,621 which 1s a conversion of Interna-

tional Application No. PCT/AU96/00417, which, in turn,
claims priority from Australian Application No. PN 5384
filed Sep. 12, 1995.

This invention relates to a disposable oxygenating device.

In the post operative treatment of patients, it 1s usually
desirable to supply oxygen or oxygen enriched air to a
patient for a pertod of say 5 to 15 minutes to assist in
reoxygenating the patient to offset the effects of the anes-
thetic. Usually oxygen 1s available in recovery rooms from
suppliers which are capable of delivering oxygen at a rate of
about 4 to 6 liters per minute. Unfortunately this 1s less than
the rate of inspiration of a typical adult patient. Some
attempts have been made to provide an oxygen storage
device which can store oxygen from a relatively low capac-
ity supply so as to be able to deliver the oxygen or oxygen
enriched air to the patient at a relatively high rate during
Inspiration.

SUMMARY OF THE INVENTION

An object of the present invention 1s to provide a dispos-
able oxygenating device which 1s capable of delivering
oxygen or oxygen rich air to a patient at relatively high flow
rates.

According to the present invention there i1s provided a
disposable oxygenating device comprising a body and a
collapsible bag coupled thereto, the body including at least
first, second and third openings, the first opening being
couplable to a source of oxygen, the second opening being
couplable to an endotracheal tube or a laryngeal mask or the
like, and the third opening being in fluid communication
with the interior of the bag. The arrangement 1s such that in
use oxygen enters the body through the first opening and fills
the bag so that during the inspiration cycle of the patient,
oxygen stored in the bag can be rapidly delivered through
the second opening to the endotracheal tube or the laryngeal
mask

The 1nvention also provides a disposable oxygenating
device comprising a body and a collapsible bag coupled
thereto, the body including first coupling means being
couplable to a source of oxygen, second coupling means
being couplable to an endotracheal tube, laryngeal mask or
the like, a connector to which the bag 1s connected, an
oxygen duct 1n fluild communication with the first coupling
means having an outlet orifice which 1n use delivers oxygen
from the source of oxygen to inilate the bag with oxygen,
and an outlet, the arrangement being such that, in use, during
an mspiration cycle, oxygen from the bag passes through the
second coupling means and, during an expiration cycle,
expiration products pass through the body and are expelled
through said outlet.

BRIEF DESCRIPTION OF THE DRAWINGS

The 1nvention also provides a method of oxygenating a
patient having an endotracheal tube or laryngeal mask
applied to him or her using a disposable oxygenating device
having an inflatable bag comprising coupling the device to
the endotracheal tube or laryngeal mask continuously sup-
plying oxygen to the bag thereby inflating the bag with
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oxygen, permitting the bag to collapse during an 1nspiration
cycle of the patient whereby oxygen from the bag 1s deliv-
ered to the patient through the endotracheal tube or laryngeal
mask, and providing an outlet in the device whereby during
an expiration cycle products of expiration arc permitted to
escape the device.

It 1s preferred that the bag 1s formed from a film of plastics
material. Preferably the material comprises high density
polyethylene.

Preferably the film 1s about 15 microns in thickness.

The bag may have a vent hole near an end thereof remote
from the body.

Preferably the bag has a capacity in the range 250 to 500
ml.

Preferably the body has fourth openings therein for allow-
ing air to be entrained 1nto the stream of oxygen entering the
body through the first opening so as to dilute the concen-
tration of oxygen in the bag. Preferably the concentration of
oxygen in the bag 1s in the range from 40% to 60% and the
number and size of the fourth openings can be adjusted
accordingly to achieve this concentration.

Preferably further, the body 1s injection moulded from
plastics material and the bag 1s adhered, bonded or welded
thereto.

It will be appreciated that the device can be constructed of
low cost materials so that 1t 1s cheap enough for disposal
after a single use. This thereby avoids the need for sterili-
sation and/or autoclaving.

The 1nvention will now be further described with refer-
ence to the accompanying drawings, 1n which:

FIG. 1 1s a schematic view of a first embodiment of a
disposable oxygenating device constructed 1n accordance
with the mvention;

FIG. 2 1s a schematic view of a second embodiment of a
disposable oxygenating device constructed in accordance
with the mvention;

FIG. 3 1s a plan view of the elbow shown 1 FIG. 2;
FIG. 4 1s an end view of the elbow shown 1n FIG. 2; and

FIG. 5 schematically illustrates the manner in which the
device 1s used.

DETAILED DESCRIPTION OF THE DRAWINGS

The disposable oxygenating device 2 shown i FIG. 1
comprises an elbow 4 and a collapsible bag 16. The elbow
4 1s preferably injection moulded from plastics material such
as high density polyethylene. It generally comprises a hol-
low body having a barbed inlet spigot 6 having an oxygen
supply duct 7. The spigot 6 can be inserted 1in an oxygen
supply tube 8 which i1s connected to a supply of compressed
oxygen (not shown). The elbow 4 includes a tapered socket
10 which can be coupled to a male coupling 12 which 1s
formed on the end of an endotracheal tube (oral or nasal) or
laryngeal mask (not shown). The socket 10 has an internal
bore which 1s compatible with complementary {ittings on
endotracheal tubes or laryngeal masks. Preferably the bore
1s 15 mm. The elbow 4 further includes a coupling connector
or SP which 1s connected a collapsible bag 16. The bag 16
includes a vent opening 18 located remote from the elbow 4.

In the preferred form of the invention, the collapsible bag
16 1s formed from high density polyethylene film having a
thickness 1n the range from 5 to 15 microns and preferably
15 microns in thickness. The volume of the bag 1s 1n the
range from 250 to 500 ml. Preferably the length 1s about 170
mm and the diameter about 80 mm. The vent hole preferably
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has a circular opening approximately 1 cm 1n diameter. The
bag 16 may be formed from a continuous tube of plastics
material which 1s heat welded so as to have closed ends, one
of which 1s heat welded or adhered to the spigot 14 and the
other forms the end in which the opening 18 1s located.

The elbow 4 also includes a number of air inlet openings
20 which are located adjacent to an 1nlet orifice 22 of the
spigot 6. The arrangement 1s such that when oxygen passes
from the inlet orifice 22 and the arrangement 1s such that the
constricted size of the inlet orifice 22 causes a relatively high
velocity of oxygen flowing into the bag 16 whereby oxygen
1s drawn 1nto the elbow 4 through the openings 20. This
dilutes the oxygen 1n the bag 16 to a preferred concentration
preferably in the range 40% to 60%. The actual concentra-
tion will depend upon a number of parameters including the
inlet pressure of the oxygen, the diameter of the inlet orifice
22 and the number and size of the openings 20. In the
preferred embodiment, the orifice 22 has a bore of approxi-
mately 1.5 mm and there arc three of the openings 20 each
having a diameter of about 5 mm.

The openings 20 also have an important safety factor in
circumstances where the source of oxygen connected to the
tube 8 fails. If the openings 20 were not present, expired air
would be collected 1n the bag 16 which could cause asphyxi-
ation of the patient. With the openings 20 being present
however, the patient will draw fresh air through the openings
20 so as to avoid this problem.

The disposable oxygenating device of the invention 1s
particularly useful for oxygenating patients who are recov-
ering from general anaesthesia which has been administered
by a laryngeal mask or an endotracheal tube. The laryngeal
mask or endotracheal tube are left in the patient and the
socket 10 of the device 1s coupled to the coupling 12 of the
mask or tube. An oxygen supply tube 8 which 1s coupled to
a source of oxygen normally limited to a flow rate of about
4 to 6 liters a minute 1s connected to the inlet spigot 6.
Oxygen passes through the inlet orifice 22 and may draw
some air 1into the elbow 4 through the openings 20 so that the
bag 16 1s filled with oxygen enriched air. When the patient
inspires, the oxygen rich air passes from the bag 16 through
the socket 10 into the laryngeal mask or endotracheal tube.
It will be noted that the internal passage from the coupling
spigot 14 to the socket 10 1s relatively wide and uncon-
stricted so as to provide for good fluid flow therethrough.
With the device of the invention, the rate of delivery of
oxygen rich air can be optimum, say at about 20 liters per
minute, which 1s normally much greater than that available
In many recovery rooms.

When the patient expires, the bag 16 will be expired with
expiratory gases. The expiratory gases will, however, be
flushed out from the bag 16 through the opening 18 by new
oxyegen enriched air entering the elbow 4 from the spigot 6
and openings 20.

FIGS. 2, 3 and 4 1llustrate a preferred embodiment of the
invention. In these drawings the same reference numerals
have been used to denote parts which correspond to one
another where appropriate. The main difference between the
device shown 1n FIG. 2 and that shown 1n FIG. 1, 1s that the
bag 16 does not include the vent opening 18. Further, the
outlet orifice 22 1s located at the end of a conduit 42 which
extends through the coupling spigot 14 so that oxygen
passes directly into the interior of the bag 16. In this
embodiment, the elbow 40 does not include a plurality of
openings 20 but rather has a single relatively large opening
44 which 1s generally oppositely disposed to the socket 10,
as seen 1n FIG. 2.
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The elbow 40 may be mjection moulded from suitable
plastics material such as high density polyethylene. Moul-
ding could be facilitated if the conduit 42 were not sepa-
rately formed so as to extend through the coupling. In this
case the oxygen passage 7 from the inlet spigot 6 could be
moulded 1nto the side wall of the elbow and 1t would still
function correctly provided that the outlet orifice 22 opens
into the interior of the bag 16 or 1s located close to the
interior of the bag 16. The bag 16 maybe heat seamer and
trimmed 1nto the shape of a bag. Its neck could be heat
scamed onto the coupling spigot 14. The inlet spigot 6 need
not be formed with barbs as shown in FIG. 1 but may be
smooth or provided with small serrations (not shown). The
oxygen passage 7 through the opening 16 leading to the
orifice 22 1s preferably about 1.5 mm in diameter. The spigot
6 itself may have a 4 mm outer diameter. The socket 10 1s
preferably formed as a 15 mm tapered fitting for receipt of
the end of an endotracheal tube, laryngeal mask or other
device. The opening 44 preferably has a diameter of about
10 mm. The bag 16 preferably has a length of about 170 mm
and a flattened width of about 80 mm thereby providing a
volume of about 250 ml when inflated.

In use of the device shown 1n FIGS. 2 to 4, the bag 16 1s
inflated with oxygen from the supply tube 8 through the
ortiice 22. The supply tube 8 delivers the oxygen at a
nominal rate of say 6 liters per minute. During the inspira-
tion cycle of the patient, oxygen collected in the bag 16 1s
delivered through the socket 10 to the tube 12. This prefer-
ably provides a volume of about 250 mm of oxygen.

The bag 16 refills with oxygen from the oxygen supply
tube 8 during the pause between the end of inspiration and
commencement of expiration. The expiratory air tends to
pass dry from the socket 10 through the opening 44. This
prevents significant dilution of the oxygen 1n the bag 16 by
the expiratory fluid passing into the elbow 40 from the tube
12. Experiments have shown that the device shown 1 FIGS.
2 to 4 performs better than that shown 1n FIG. 1 because in
the embodiment of FIGS. 2, 3 and 4, more undiluted oxygen
1s available from the bag 16 to the patient than is 1n the case

of the embodiment of FIG. 1.

FIG. § shows the preferred manner 1in which the device 2
1s used. It will be seen that the bag 16 1s located generally
transversely to a reclining patient and the tube 8 extends on
the opposite side of the patient. The endotracheal tube or
laryngeal mask passes through the mouth of the patient in
the usual way. In operation the bag 16 will collapse (or partly
collapse) which provides a visual indication to recovery
room stail that the patient 1s breathing.

It will be appreciated by those skilled in the art that the
device of the invention can be made from inexpensive
materials and 1s therefore cheap enough to be disposable. It
does not need any valves which, if needed, could make
manufacture more expensive and possibly compromise the
reliability of the device.

As 1ndicated above, the device can be used with oral or
nasal endotracheal tubes or laryngeal masks. It 1s quite
possible that the same device can be used 1n other applica-
tions such as for coupling to a tracheotomy tube.

Many modifications will be apparent to those skilled 1n
the art without departing from the spirit and scope of the
invention.

What 1s claimed 1s:

1. A disposable oxygenating device for passively provid-
ing oxygenat to a breathing patient after administration of an
anesthetic, the device comprising a body and a collapsible
bag having non-recoiling side walls coupled thereto, the
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body consisting of an mtegral moulding from plastic mate-
rial and has first coupling means being couplable to a source
of oxygen, second coupling means being couplable to an
endotracheal tube or laryngeal mask, a connector to which
the bag 1s connected, an oxygen duct 1n fluid communication
with the first coupling means having an orifice which in use
delivers oxygen from the source of oxygen to inflate the bag
with oxygen, the bag being of a plastic film sufficiently thin
and pliable to collapse as a result of the mspiration cycle of
the patient, and an outlet, the arrangement being such that,
in use, during an 1nspiration cycle, oxygen from the bag
passes through the second coupling means and, during an
expiration cycle, expiration products pass through the body
and are expelled through said outlet.

2. A device as claimed m claim 1 wherein the body and
bag are formed from the same material whereby the bag can
be heat or ultrasonically welded to the connector.

3. A disposable oxygenating device for passively provid-
ing oxygenat to a breathing patient after administration of an
anesthetic, the device comprising a body and collapsible bag
having non-recoiling side walls coupled thereto, the body
including first coupling means being couplable to a source of
oxygen, second coupling means being couplable to an
endotracheal tube or laryngeal mask, a connector to which
the bag 1s connected, an oxygen duct 1in fluid communication
with the first coupling means having an orifice which in use
delivers oxygen from the source of oxygen to inflate the bag
with oxygen, and an outlet, the arrangement being such that,
in use, during a natural inspiration cycle, oxygen from the
bag passes through the second coupling means and, during,
an expiration cycle, expiration products pass through the
body and are expelled through said outlet, the bag being a
high density polyethylene film that 1s sufficiently thin and
pliable to collapse as a result of the natural inspiration of the
patient.

4. A device as claimed i claim 3 wherein said sheet
plastic material has a thickness 1n the range of about 5 to 15
microns.

5. A device as claimed 1n claim 4 wherein the bag has a
volume of about 250 ml when inflated.

6. A disposable oxygenating device for passively provid-
Ing oxygen to a breathing patient, the device comprising a
body and a collapsible bag having non-recoiling side walls
coupled thereto, the body mcluding first coupling means
being couplable to a source of oxygen, second coupling
means being couplable to an endotracheal tube or laryngeal
mask, a connecting spigot having an open end, an oxygen
duct i fluud communication with the first coupling means
having an orifice which 1in use delivers oxygen from the
source of oxygen to inflate the bag with oxygen, and an
outlet located adjacent to the open end of the spigot, and
wherein the bag 1s connected to the spigot, the bag being of
a plastic film sufficiently thin and pliable to collapse as a
result of the natural 1nspiration of the patient, the arrange-
ment bemng such that, in use, during a natural 1nspiration
cycle, oxygen from the bag passes through the second
coupling means and, during an expiration cycle, expiration
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products pass through the body and are expelled through
said outlet without filling the bag.

7. A disposable oxygenating device for passively provid-
Ing oxygenat to a breathing patient after administration of an
anesthetic, the device comprising a body and a collapsible
bag having non-recoiling side walls coupled thereto, the
body including first coupling means being couplable to a
source of oxygen, a socket being couplable to an endotra-
cheal tube or laryngeal mask, a connector to which the bag
1s connected, an oxygen duct in fluid communication with
the first coupling means having an orifice which in use
delivers oxygen from the source of oxygen to inflate the bag
with oxygen, the bag being of a plastic film sufliciently
pliable to collapse as a result of the 1nspiration cycle of the
patient, and an outlet which 1s generally aligned with the
socket, the arrangement being such that, in use, during an
inspiration cycle, oxygen from the bag passes through the
socket and, during an expiration cycle, expiration products
pass through the body 1n a substantially linear flow path and
are expelled through said outlet without filling the bag.

8. A method of passively providing supplemental oxygen
to a breathing patient after administration of anesthetic, the
method comprising:

providing the patient with an endotracheal tube or laryn-
ogeal mask;

coupling to the tube or mask a disposable oxygenating,
device having an inflatable bag of plastic film that 1s
sufficiently thin and pliable to collapse as a result of the
patient’s mspiration cycle;

coupling a continuous supply of oxygen to the bag to
inflate the bag with the oxygen without expansion of
the surface area of the sheet plastic material;

permitting the bag to collapse during the 1nspiration cycle
of the patient whereby oxygen from the bag 1s auto-
matically delivered to the patient through the endotra-
cheal tube or laryngeal mask without the necessity of
manually deforming the bag;

delivering oxygen to the bag during a pause between the
end of the inspiration cycle and the beginning of an
expiration cycle; and

providing an outlet 1n the device whereby during the
expiration cycle products of expiration escape the
device without filling the bag.

9. A method as claimed 1n claim 8 wherein the volume of
the bag 1s such that oxygen therefrom 1s delivered to the
patient at a rate which 1s greater than that available from the
oxygen supply which supplies oxygen to the bag.

10. A method as claimed in claim 8 wherein oxygen 1s
supplied to the bag through an orifice which 1s adjacent to
the bag, and the outlet 1s generally aligned with the endot-
racheal tube or laryngeal mask whereby products of expi-
ration tend to pass through the device without entering the
bag.
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